Transcriptional and post-transcriptional regulation of human MHC class II genes require the synthesis of short-lived proteins.
We have studied the stability of protein factors which control the intracellular levels of human MHC class II genes in B cells. We report that human MHC class II gene transcription and mRNA stability require the synthesis of short-lived proteins which undergo rapid intracellular turnover. We found, in fact, that the amount of MHC class II mRNA produced by human B lymphoma or B lymphoblastoid cell lines abruptly decreased upon cultivation of cells in the presence of cycloheximide, a potent inhibitor of protein synthesis. Measurements of the rate of mRNA transcription in nuclei isolated from treated cells indicated that a cycloheximide-sensitive activator protein is needed to allow MHC class II mRNA transcription initiation. Likewise, comparison of mRNA turnover rate in cells treated with actinomycin D, an inhibitor of RNA synthesis, and in cycloheximide-treated cells shows that a post-transcriptional factor is required to stabilized human MHC class II mRNA by a factor of 8- to 10-fold in B cells. These results indicate that, along with the trans- and cis-acting factors required for transcriptional control, a series of signals must exist in B cells which implement a post-transcriptional level of regulation of MHC class II gene expression in B cells.